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Good Agricultural Practices (GAP) for Mango Crop 

Introduction 

Mango is the most popular and tasty fruit called the king of fruits 
in Bangladesh. Taste, flavour, nutrient value and uses of mango 
are not comparable to those of any other fruits in the country. 
Ripened mango contains high quantity of carotene or vitamin A 
and minerals. Mango is generally cultivated in all parts of 
Bangladesh, but for good quality, taste and high value mango is 
grown well in the north-western and south-western region 
because of suitable soil and agro-climatic condition. Now- a- 
days, commercial cultivation has been started in some parts of the 
hilly areas due to introduction of high yielding mango varieties. It 
is the main source of income of many people of those areas. At 
present, the total area and production of mango are 27.5 thousand 
hectares and 0.89 million metric tons, respectively (BBS, 2011). 
The most crucial problems of mango production are the 
inadequate and frequent use of pesticides, indiscriminate use of 
ripening agents, low adoption of modern technology by the small 
and medium producers, insufficient training of farmers/labourers 
in all aspects as well as personal hygiene, safety and labour 
rights. Many countries of the world are growing better quality 
fruits and vegetables by adapting GAR In Bangladesh, GAP has 
not yet been introduced on any crop. However, GAP should be 
followed in different crops in order to assure good quality 
produces as well as secure very strong position in the world trade. 
It is expected that this manual on GAP for mango will help 
growers produce quality mango in the country. 

Definition of GAP 

Good Agricultural Practices (GAP) are practices that address 
environmental, economic and social sustainability for on-farm 
processes and result in safe and quality food and non-food 
agricultural products. It is a set of principles, regulations and 
technical recommendations applicable to production, processing and 
transporting addressing human health care, environment protection 
and improvement of working conditions. 
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Principles of GAP 

GAPs are relying with the following major principles that address: 

i. Economically and efficiently produce sufficient amount of 
safe and quality food products. 

ii. Protect environment and conserve natural resources which 
retain viable farming enterprise. 

iii. Promote competitiveness in market economy, improve 
livelihood and promote social sustainability. 

iv. Safety, hygiene and workers’ well-fare. 

Components of GAP for mango 

Good Agricultural Practices (GAP) for mango are mainly based 
on seven components of checklist and each component explains 
the requirement of GAP. The GAP protocols minimize the points 
of contamination during farming practices. Addressing following 
components can cover the guidelines of GAP for mango: 

1. Location; 2. Farming environment and practices; 3. Water 
quality and irrigation; 4. Crop protection; 5. Pre and postharvest 
management; 6. Workers' health and hygiene; 7. Record keeping. 

1. Location 

1.1. Site selection 

o Site selection is an important phase for mango cultivation. 

o Mango may be planted in any parts of Bangladesh, however, 
north-western and south-western regions are mostly suitable for 
commercial mango production. 

o Proper site selection is essential for the success of mango 
production. 

o Any improper decision in site selection may bring forth 
economic losses as well as affects final product quality. 

o During selecting the cropping area, the mango producer shall be 
assured of the existence of adequate infrastructure (electricity, 
water supply, communication, etc.), suitability of soil and climate 
and the market network and also the availability of labour. 

1.2. Land and soil 

o High and medium high land should be selected for planting 
mango trees. 
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o Mango can be grown almost in all kinds of soil, but the most 
desirable soil is medium texture, deep and well drained having pH 
range of 7. 8-8.4 and a water table below 180 cm round the year, 
o It is advisable to determine the contents of organic matter, pH, 
available phosphorus, potassium, sulfur, calcium, boron, iron, 
zinc, electric conductivity of the saturated extract in the soil 
layer of 20 cm at the two years intervals of the mango farm, 
o In hilly areas, the hill slopes should be below 45 degree. 

2. Farming Environment and Practices 

2.1. Selection of sapling 

o It is most important to select saplings well adapted to the 
region and objectives of the plantation, 
o Adequate amount of saplings should be available during plantation, 
o Select varieties adapted to climate, soil, market and cropping system, 
o Mango saplings should be grafted from an ideal (genuine) variety, 
o The grafts should be healthy, strong, free from insect-disease 
and malnutrition symptoms and collected from a reliable 
nursery or known source or public farm, 
o Purchase and transportation invoices of saplings should be 
kept in the farm. 

2.2. Time of transplanting 

o May to mid- July is the best period for transplanting mango saplings, 
o Transplanting in spring and early summer from March to 
April may be suitable if irrigation facilities are available and 
planting materials are in hand. 

2.3. Spacing 

o The planting distance varies with variety, fertility level of the 
soil and general growing conditions in the area, 
o If the growth is vigorous, the distance should be 12m x 12m, 
when the growth is less, it can be reduced to 10m x 10m. 
o For dwarf variety (BARI Aam-3), 8m x 8m distance is 
desirable. 

2.4. Pit preparation 

o The pit should be of at least lmx lmx lmin size. 
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o The pit to pit distance has to be maintained 8m x 8- 10m. 

o The pit should remain exposed for 10 to 15 days before it is 
filled with soil, manure and fertilizers. 

o The pit needs to be filled with 20 kg well rotten cowdung or 
compost, 500g TSP, 250g MP, 300g gypsum 50g zinc 
sulphate and 50g boric acid. 

o The soil of the pit needs to be watered if the soil is dry during 
pit filling. 

2.5. Planting plan 

o For mango, the square system of planting is the most 
desirable, because under this system, a tree gets similar space 
all around it. 

o Rectangular system can be followed in such case where only 
two or three rows are to be followed. 

2.6. Transplanting 

o Transplanting of healthy, strong and disease free mango sapling 
has to be done at 10 to 15 days after the pit filling with soil- 
fertilizer mixture. 

o The sapling with its root ball of earth should be taken out of the 
soil, poly bag or pot intact. 

o The sapling is then placed in the centre of the pit excavating as 
much soil as necessary to accommodate the root ball. 

o After planting, the soil around the plant is firmly pressed and 
irrigated immediately after planting. 

o A stake must be pegged at one side, and sapling is then tied to the 
stake with rope keeping some distance between stake and sapling. 

2.7. Fertilizer (manure and fertilizer) uses 

GAPs are critical to the safe use of organic matter. Once the 
manure is properly composted it should be tested for its 
microbiological safety before it is applied to the soil. The 
nutritional requirements may vary with the region depending upon 
the type of soil and age of the tree. However, adequate amount of 
nutrients in soil are essential for optimum plant development, 
better fruit quality and crop productivity. The following points 
should be considered in using recommended fertilizers: 
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o Soil fertilization should be done based on the soil test basis 
(STB) and Fertilizer Recommendation Guide 2012 of BARC. 

o Use only approved and registered fertilizers free from any 
toxic substances, especially heavy metals. 

o Cropping history in relation to fertilizing and liming needs to 
be recorded. 

o Manure and compost heaps should be placed distant from 
water sources. 

o Liming should be done 60 days before planting based on soil 
test (maintaining pH 7.0) and lime must be well incorporated 
at 20 cm depth. 

o The manure and fertilizer may also be applied by spading or 
ploughing the soil around the plant up to the area shaded by 
the plant at noon. 

o The manure and fertilizer should be duly placed into the 
ground in trenches that may be 30 cm wide, 15-20 cm deep 
and 30 cm away from the base of a one year old plant and 
there must be irrigation. 

o Circular trench/canal around the tree may have to make 2-3 m 
away from the trunk in 10-12 years and 4 m away in about 30 
years old trees. 

o Fertilizers are to be applied in two split doses, one half 
immediately after harvesting of the fruits in June-July and the 
other half in September-October at the end of rainy season. 

o Organic matter must be kept far away from production areas 
contained by brick walls, soil piles, etc. in order to prevent 
contamination by rain wash, subterraneous water flow or 
wind spread. 



Fertilizer dosages for different ages of mango trees 



Manure & 
Fertilizers 


Age of plant (years) 


2-4 


5-7 


8 - 10 


11 - 15 


16-20 


20 (above) 


Cowdung or 
compost (kg) 


10- 15 


16-20 


21 -25 


26-30 


31 -40 


41 - 50 


Urea (g) 


250 


500 


750 


1000 


1500 


2000 


TSP (g) 


250 


250 


500 


500 


750 


1000 


MP (g) 


100 


200 


250 


350 


450 


500 


Gypsum (g) 


100 


200 


250 


350 


400 


500 


Zinc sulphate (g) 


10 


10 


15 


15 


20 


25 


Boric acid (g) 


20 


20 


30 


30 


40 


50 
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2.8. Crop management & orchard establishment 

During mango orchard establishment, the following points need to 

be considered: 

o Stake plants right after planting to avoid wind damage, 
o Observe a planting density compatible with pest management 
practices, traffic of equipment, expected yields and quality of the 
product, as well as equipment to be used in the production process, 
o Maintain adequate plant height according to the selected 
management system. 

o Follow proper plant density for better orchard ventilation, 
o Soil test should be done before the orchard installation and 
subsequently after every three years, 
o Keep records of all the operations performed in the orchard, 
o Maintain root stock of different varieties/cultivars in orchard 
site to meet public demand. 

2.9. Pruning and removal of crop residues 

o Prune the plants at the vegetative stage and according to the 
requirements of the mango crop, 
o Use a pruning method for obtaining compact plants, avoiding 
branch breaking, and favouring plant balance, 
o Avoid excessive pruning on bearing trees, 
o Pruning is to be done preferably during summer after harvest 
of mango. 

o After fruit bearing, clean the unproductive panicles, overlapped 
leaves (leaves that are too close to the fruits) and sick or 
malformed fruits. 

2.10. De-blossoming 

o This is the removal of flowers developed on young trees, 
o De-blossoming allows vegetative growth and proper establishment 
of trees in the field. 

2.11. Fruit thinning 

o Thinning should be done to optimize the fruit weight and 
quality in mango. 

o The use of chemical products for floral induction, fruit 
ripening and bud dormancy breaking, should be made under 
technical recommendations. 
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3. Water Quality and Irrigation 

3.1. Water quality 

Water quality is an important factor influencing the microbial 
contamination of fresh fruit. Water is essential for a number of 
operations carried out including irrigation, pesticide application, 
fertilizer application and postharvest washing. Additionally, water 
is required for washing, bathing and drinking of farm workers. 
Points considered for maintaining quality water for on-farm uses 
are as follows: 

o Identify the primary and secondary sources of water and be 
aware of the possibility of contamination, 
o Ensure that livestock effluent is not an additional source of 
contamination. 

o Be aware of wildlife presence and treat water accordingly, 
o Identify soil topography and rainfall patterns and their 
possible effects on water contamination, 
o Verify water acceptability by periodic testing, 
o Store por table water in covered tanks, 
o Treat pond and other irrigation water-holdings periodically, 
o Choose irrigation systems that prevent water from wetting the 
entire plant. 

o Do not allow to enter contaminated water from adjacent fields; 

3.2. Irrigation 

Number and frequency of irrigations depend upon the type of soil, 
climatic conditions, especially rainfall and its distribution and age 
of trees. The clay or heavier soils needs to be irrigated less 
frequently than the lighter soils (e.g. sandy loam). Generally, two 
irrigations are needed at full bloom and another at pea stage of the 
fruit which could be helpful in reducing fruit drop and improving 
fruit size. Some points should be considered for irrigating the crop: 

o Irrigation should be planned considering the requirements of 
the mango crop. 

o The water should be of adequate and appropriate quality for 
its use. 

o Irrigation systems, such as modified basin method, dripping 
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and micro-sprinkler irrigation could be used to save water. 

o Irrigation should not be given at least 2-3 months before 
flowering. Irrigation during this period is likely to promote 
vegetative growth, which will affect the flowering. 

o Plants up to the age of 6 months may be irrigated at an 
interval of 2-6 days, plants between 6 and 18 months may be 
irrigated after every 4-12 days, and those aged of 1. 5-5.0 
years may need irrigation at an interval of 1-3 weeks. 

o During full bearing, two irrigations are needed in modified basin 
method-once at full bloom and another at pea stage of fruit. 

o Dike should be constructed around each tree to prevent water 
in modified basin method. 

o Orchard may be irrigated through flooding. Split fertigation 
according to soil texture, nutrient availability, phonological 
phases of the crop, soil conservation and cost of operation. 

o Irrigation water should have electrical conductivity lower 
than 2.0 dSm" 2 

4. Crop Protection 

4.1. Integrated management of insects and diseases 

Mango crop is usually infested by some insects and diseases. 
Good harvest in terms of quality and quantity cannot be assured 
if these insects and diseases are effectively controlled. Mango 
hopper, different types of fruit borer, such as mango weevil, red 
banded caterpillar, fruit fly and mealy bug are major insect pests 
of mango, while sooty mold, anthracnose and powdery mildew 
at production stage and root rot at postharvest stage are major 
dieseases. As insecticides being widely used and fruits (mango) 
being eaten directly as raw, serious cautionary measures have to 
be taken with regard to pesticide use. 

Integrated pest management of mango is essential to control 
different pests and following methods may be taken: 

Cultural management 

o Excessive and diseased branches have to be pruned. Besides 
plants having parasites have to be rooted out. 
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o Clean cultivation method should be ensured. Rotten and 
infested fruits have to be damaged. 

Bio-control measures 

o Pheromon trap can be used to control fruit fly. 

o Application of chemical insecticides is essential along with 
integrated management approach. 

o In case of controlling mango hopper, sooty mould and 
anthracnose, different pesticides have to be used. 

o Public health and environment friendly approach are essential. 

4.2. Pesticides 

o Pesticides are toxic chemicals used to control both field and 
household pests. 

o The application of pesticides to protect and enhance crop 
yield is a common practice worldwide. 

o Pesticides can be extremely dangerous to human and animal 
health due to adoption of improper handling, application and 
storage procedures. 

o Pesticides often become more hazardous to the field workers, 
consumers of vegetables crops when they are exposed to 
pesticides for a long time. 

o Pesticide regulations should be strictly followed to prevent or 
minimize human health hazards and environmental pollution. 

4.3. Selection of pesticides 

o Selection of appropriate pesticide is very important for 
effective pest management. 

o Before selecting pesticide, pest should be identified properly. 

o Pesticides should be used only when needed and only in 
amounts that will adequately control the pests. 

o The pesticide used must be recommended for the purposes or 
crops that it was approved under authorized conditions in 
appropriate doses and intervals. 

4.4. Pesticide handling 

Pesticide handling should be controlled through every phase of 

use, from acquisition to field use. Proper handling procedures are 
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important to understand the impact of pesticide on the 
surroundings and ground water at the application site. The 
following points need to be considered during pesticide handlings: 

o Handling of pesticide should follow all rules recommended 
by law and only legally registered pesticides should be used 
by trained adults not by the children; 

o The persons involved in handling pesticides should carefully 
follow all the recommendations for use before application; 

o Pesticides should be prepared and handled only in designated, 
safe and ventilated places; 

o Pesticides should not be applied close to water sources 
(streams, lakes, wells, etc.) to avoid contamination; 

o The operators should be well-trained and must use Individual 
Protection Equipment (IPE) like gloves, mask, protection 
glasses, waterproof coat, hat and boots, according to the 
manual for pesticides use; 

o Always have a first aid kit available. 

4.5. Pesticide application in field 

Pesticide-related hazard directly affects the people who work in 
the fields and surrounding areas. Pesticides are applied in liquid, 
solid or gaseous forms. It is important to follow the instructions 
of preparation, mixing, loading and handling of the specific 
pesticide being used. 

o The amount of pesticide concentrate needed to a specific site 
should be carefully calculated. 

o Pesticide should be applied in mango orchard at right time, 
dose and frequency. 

o Pre-harvest intervals for all types of pesticide should be 
strictly followed. 

o Pesticides should not be applied when winds blow at speeds 
higher than around 8 km/hour to avoid jet deflection. 

4.6. Pesticide storage 

o Pesticides having original labeled containers should be 
stored or transported. 
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o Damaged pesticide containers should not be carried, 
o Storage areas for pesticides should be clearly marked, 
o Proper storage is essential, not only to ensure a safe working 
environment, but also to assist in dealing with fires and spillage, 
o Storage sites should be away from other operation areas and 
water source and also in less human movement, 
o Storage areas should be dry and well- ventilated, 
o Pesticides must be stored in originally labeled containers with 
labels plainly visible. 

o Pesticides must not be stored near food, feed or other items which 
may become contaminated by spilled material, volatile pesticides, 
and odours. There must be no smoking, eating or drinking. 

5. Pre and Postharvest Management 
5.1. Pre-harvest procedures 

The adoption of following pre-harvest precautions improves 
quality, price and reduces health hazards, 
o Observe the withdrawal period for pesticides applied to the crop, 
o All facilities, equipment, vehicles, instruments and containers 
should be cleaned and sanitized with chlorinated water, 
o Inspect frequently the packing-house and the storage places 
for the attack of rodents, birds and insects, 
o Maintain the packing-house and the storage facilities clean, 
o Eliminate damaged containers from packing zones 
o Properly identify containers for garbage, sub-products, non- 
edible parts and dangerous substances, 
o Before and after harvest, harvest instruments clean with 
chlorinated water, with at least 100 ppm of chlorine, 
o Transport mango in containers and vehicles used exclusively 
for this purpose. 

o Identify each load information document with harvest site, 
date, time and person responsible, 
o Identify the correct ripening/mature stage for harvesting mango, 
o Good harvest practices could contribute to the competitiveness 
and quality of mango produce. 
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5.2. Time of harvesting 

Time of maturing of mango depends on the variety and the 
climatic conditions. However, in general, mango matures 
between 90 and 130 days from the fruit-set stage. The following 
criteria are recommended forjudging maturity: 
o Fullness of mango in all sides. 

o Sign of flattened shoulder at the stem end. Slight colour 
development on the shoulders, presence of white powdery 
deposits on the peel, and yellowing of the pulp, 
o One or two ripe mangoes fall from the plant naturally, 
o Specific gravity of mango ranges between 1.01 and 1.02. This 
method is more dependable; (mango samples from various parts 
of the tree are taken and dropped in a bucket of water, if the 
mangoes are mature they will submerge completely in the water). 

5.3. Method of harvesting 

o Use picking pole to harvest mango to avoid hitting, 
o Harvest between 10.0 am and 3.0 pm. 

o Harvest mango leaving short pedicel (2. 0-5. 0cm) to minimize 
latex flow. 

5.4. Use of growth regulators for ripening 

o Growth regulators can be used only if other management 
practices are not fruitful. 

o Use registered growth regulators according to technical 
recommendations and the legislation, 
o Do not employ workers without technical training, 
o Avoid growth regulators for both control of plant growth and 
fruit development. 

5.5. Harvesting 

Good harvest practices minimize or avoid disease dissemination 
on the farm which causes health problem to the workers, the 
environment and consumers. 

o Take representative samples to know the right harvest time 
for marketing. 

o Use a cutting instrument to separate the mango from the 
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plant, sterilizing it with chlorinated water, whenever you 
move from one plant to another. 

o Always keep the containers with the harvested mangoes 
under shade before sending them to the packing-house. 

o Use plastic containers without edges and protect mango with soft 
materials (foam or clean spaper) against injuries. 

o During harvest, do not allow direct contact of the bottom of 
containers with the ground to avoid contamination of the 
mango of another container in the staking process. 

5.6. Postharvest handling procedures 

Postharvest procedures, particularly in transport and storage of 
mangoes depend on the requirements of the particular market, 
and are essential to assure good hygiene and sanitization of the 
fruit and therefore, improve overall quality of the produce. The 
following points should be considered. 

o Store packing materials in a clean, dry and ventilated place, 
above the floor. 

o Wash the floor after each workday. 

o Make sure all vehicles and containers are clean and 
disinfected, before shipment. 

o Monitor the cold chain from storage, transportation to final 
destination. 

o Keep samples of fruits packed, for chemical and 
microbiological analyses. 

o Keep records of all processed lots informing parcel, name of 
the farmer, the person in charge, harvest point, treatments 
and procedures. 

o Do not use containers previously used to transport fish, raw 
meat, eggs and other products which are sources of food 
borne pathogens. 

o Check odors that indicate microbiological contamination. 

o Vehicles should be kept dry, without any water condensation. 

o Utilize tightly closed containers to avoid contamination from 
the environment during transportation. 

o Install drainage system in the packing-house. 
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6. Workers’ Health and Hygiene 

It is important to train workers on the risk of chemical, physical 
and biological contamination and working environment. The 
following precautions are necessary to ensure safety of workers, 
o The use of long gloves, impermeable apron and mask should 
be used during work. 

o Store the chemical products in places specifically designated 
for this purpose, adequately labeled, 
o Maintain a programme for constant cleaning and supply of 
sanitary materials in hygienic toilets, 
o Install drinking fountains and hand washing taps inside the 
packing house. 

o Enforce observance of work safety rules, 
o Keep a register of health and safety occurrences in specific files, 
o Train workers for correct handling of chemicals, goods, 
personal hygiene practices and in manipulation of mango, 
o Install a hygienic place for worker meals, 
o Establish mechanisms to facilitate education for the children 
of rural workers according to legislation, 
o Provide periodical medical examinations to check employee's health. 

7. Record Keeping 

o Clear, accurate and up to date data of mango from production 
to postharvest must be kept. 

o Such measures to be adopted so that any activities from farm 
to consumer can be followed. 

o These records must be kept for a minimum of two years. 
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